Background: Clinical practice guidelines (CPG) have been shown to improve processes of care and clinical outcomes. The present study sought to determine how clinicians in Queensland public hospitals view and use such guidelines. Methods: A self-administered questionnaire survey was conducted of a convenience sample of medical practitioners, nurses and allied-health professionals in 19 public hospitals. Results: Of 333 surveyed clinicians, 216 returned questionnaires (65% response rate). Of these, 67% reported guideline use in their clinical area; more so in general than in tertiary hospitals (75% vs. 60%; P = 0.03) or in district hospitals (75% vs. 56%; P = 0.05). The guidelines were considered useful by 85% of respondents; 45% used them at least once a week. Lack of awareness of guidelines (45%) or inability to access them when needed (44%) prevented greater use. Concise, quickreference formats were preferred to detailed texts (35% vs. 6%; P < 0.001). Sixty per cent of respondents became acquainted with guideline recommendations through informal discussions with colleagues rather than through organized awareness-raising (27%) or educational forums (41%; P < 0.001). Guideline endorsement by senior colleagues (68%) and peers (53%) was considered essential to maximizing uptake. Barriers to implementing guideline recommendations were encountered by 62% of clinicians, including insufficient clinical resources (29%) or time (24%), and conflict with accepted practice codes (19%).
INTRODUCTION
Clinical practice guidelines (CPG) and derivative tools such as clinical pathways and protocols are promoted as ways to standardize clinical care in accordance with evidence-based, best practice standards (Table 1) . 1, 2 Various studies suggest that CPG can improve processes and outcomes of care, 3, 4 and prerequisites for maximizing use of CPG in routine care have been defined. 5 However, the integration of CPG into everyday clinical decision-making remains problematic for various reasons: 6 (i) practitioners may not be aware of the existence of specific CPG or may not know how to access them, (ii) practitioners may disagree with CPG recommendations or may find them difficult to implement or (iii) practitioners may feel their format is too inflexible when attempting to individualize patient care. Moreover, methods of guideline dissemination and implementation often fail to achieve changes in clinical practice. 7, 8 In an effort to promote greater use of CPG throughout its public hospitals, the Queensland Health Department (QH) has established a program for searching and appraising published guidelines, and endorsing those that satisfy certain quality criteria. 9 However, if these guidelines are to be successfully implemented, the needs and preferences of clinical users must first be understood. Although surveys of hospital clinicians have been conducted overseas, 10, 11 no comparable study has been performed in Australia, and none, as far as we are aware, has studied differences in use of CPG according to category of health professional (i.e. medical, nursing, allied health) or type of hospital (i.e. tertiary, general, district). 2003; 33: 273-279 In the present study, we present results of a questionnaire survey of medical practitioners, nurses and allied health professionals (AHP) in 19 Queensland public hospitals. The purpose of the questionnaire was to elicit respondents' attitudes to, and use of, CPG and their suggestions for enhancing the use of such tools.
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METHODS
Survey instrument
A 35-item, self-administered questionnaire was developed with reference to published survey tools used in Australia and elsewhere. 12, 13 In each hospital, an on-site sponsor (medical director or hospital superintendent) was requested to: (i) identify potential subjects (only clinicians directly involved in patient care), (ii) distribute, collect and return completed questionnaires to a central facility for analysis and (iii) issue reminders to all recipients 4-8 weeks after initial distribution. Sponsors were advised to sample different professional groups and to record response rates, but, in deference to their limited time and resources, were not asked to implement more formal methods of subject sampling or recruitment.
Fifty per cent of questionnaires were sent to medical practitioners; 33% were sent to nurses; and the remainder (17%) were sent to AHP. Medical and nursing professions were deliberately oversampled on the assumption that guideline use was more established within these two professional groups. Questionnaires were returned anonymously. Non-responders were not traced and, accordingly, no formal consent process was undertaken. Study methods were reviewed and endorsed by QH Medical Quality Processes Program Area Quality Assurance Committee.
Data analysis
Although the questionnaire included clear definitions of the term 'clinical practice guideline' in both the introduction and text, free-text comments indicated that some nurses and AHP answered questions using 'guideline' and 'pathway' as interchangeable terms. Rather than exclude such responses as invalid, we included them because the study focus was on attitudes and behaviours towards the culture of CPG in general.
In order to simplify presentation of results, ordinal responses were collapsed to dichotomous variables. Differences in proportions were tested using χ 2 or Fisher's exact test. Associations between variables were tested using non-parametric methods (Mann-Whitney U-test). Statistical tests were two-sided and considered significant if P < 0.05. Free-text comments relating to barriers to guideline use and adherence were analysed using a thematic framework developed from a systematic review. 14 
RESULTS
Respondent characteristics
Of 333 questionnaires distributed, 216 were returned (65% response rate). Response rates were similar across hospital groups: (ii) 69% for tertiary referral hospitals (82/119), (ii) 62% for general hospitals (107/172) and (iii) 64% for district hospitals (27/42). However, response rates varied across professional groups: (i) 71% for medical practitioners (118/166), (ii) 61% for nurses (68/111) and (iii) 45% for allied health professionals (25/56). Respondent characteristics are summarized in Table 2 , and responses to selected questions are provided in Table 3 .
Use of CPG Two-thirds of respondents (67%) claimed that CPG were used in their clinical area, and no interdisciplinary differences were noted. Guidelines were used more often in general hospitals (75%; 80/107) than in tertiary referral hospitals (60%; 49/82; P = 0.03) or district hospitals (56%; 15/27; P = 0.05). In situations where CPG were used, almost three-quarters of respondents (74%; 106/144) claimed that CPG were mostly or entirely evidence-based, and the majority of respondents stated that CPG were used to develop clinical protocols Of the 137 respondents who provided details about CPG they had used, doctors (64/118; 54%) cited national or international guidelines, whereas nurses (52/68; 76%) referred to local, hospital-or unit-specific guidelines (P = 0.003).
Most respondents became aware of the CPG they were using through informal discussions with colleagues (60%); with less than half gaining familiarity through education or training sessions (41%), unit/ward orientation sessions (27%), or professional journals (40%). Nurse awareness of CPG was more likely to arise from unit/ward orientation than for other professional groups (P ≤0.003 for all comparisons, Table 3 ). Almost half of respondents (45%) claimed to refer to a CPG at least once per week, although one-fifth (21%) claimed never to have used one. Impediments to greater use of CPG included: (i) unawareness of the existence of relevant guidelines (45%), although this was significantly less of a problem for nurses than for other disciplines (Table 3) and (ii) inability to find (44%) or access (43%) existing guidelines when needed.
The vast majority of respondents (70%) accessed CPG from written books or journals, with less than half accessing them via computers (38%) or other sources (19%). The guideline format used most frequently by respondents was equally divided between: (i) detailed texts, such as books and manuals (25%), (ii) flow charts or algorithms (25%) and (iii) 2-3 page summaries (23%). In contrast, the formats that respondents most preferred were: (i) flow charts or algorithms (35%) and (ii) checklists, combined with 2-3 page summaries (33%). Detailed texts were least preferred (6%; P < 0.001 for both comparisons).
Three-quarters (75%) of respondents had, at some time, disagreed with CPG recommendations; 4% frequently or always. Such disagreement was shared equally between professional groups. The most important reasons underpinning such disagreement were: (i) obsolete recommendations (35%), (ii) recommendations appearing to be opinion-rather than evidencebased (28%), (iii) recommendations appearing to conflict with accepted practice (16%) and (iv) unfavourable outcomes associated with past enactment of recommendations (13%).
The majority of respondents (68%) had, at some time, encountered barriers to implementing the guideline recommendations with which they agreed. These barriers comprised: (i) lack of clinical resources (29%), (ii) insufficient time (24%), (iii) conflicts with accepted codes of practice (19%) and (iv) logistic difficulties (18%).
Attitudes to CPG
Most respondents believed that CPG were useful: either 'of some use' (55%) or 'of considerable use' (30%) to them overall. In describing the attitudes of most of their colleagues towards CPG, 36% of respondents regarded these as being positive, whereas the remainder considered attitudes to be either neutral (42%) or negative (16%). The majority of respondents disagreed with the notions that CPG reduce clinician autonomy (52%) or deny the individuality of patients (61%). The most important functions of guidelines were considered to be: (i) assisting junior or inexperienced clinicians (88%), (ii) improving processes of care (84%) and patient outcomes (82%), (iii) reducing clinical error (66%) and (iv) integrating research evidence into clinical practice (65%).
In regards to effective strategies for maximizing guideline use, respondents suggested guideline endorsement from senior staff (68%) or peers (53%), or audit and feedback on the extent to which guideline recommendations were followed in practice (45%). Endorsement by senior colleagues was considered a more influential factor by doctors (76%) than by nurses (60%) or AHP (52%) (P ≤0.01 for both comparisons). Introducing administrative directives aimed at increasing guideline use was favoured much less by doctors (8%) than by nurses (26%) or AHP (28%) (P ≤0.003 for both comparisons). Invoking penalties for non-use of guidelines or linking budgets to guideline use were supported by only small minorities (3% and 10%, respectively).
Clinician involvement in guideline development, implementation and evaluation Seventy-five (35%) respondents claimed to have been directly involved in developing CPG. Of these, 16 (21%) had undertaken formal audits or practice reviews in evaluating uptake of guideline recommendations into routine practice. There was majority agreement (69%) that CPG implementation on a wider scale would improve quality of care within QH institutions. Fortyseven respondents (22%) cited clinical topics that they felt required guideline development (i.e. management of (16) 12 (10) 10 (15) 1 (4) 11 (13) 7 (6) 2 (7) Are the CPG used to develop derivative tools? Clinical pathways 81 (56) 45 (38) 28 (41) 6 (25) 29 (35) 41 (38) 10 (37) Clinical protocols
115 (80) 65 (55) 39 (57) 9 (36) 43 (52) 61 (57) 11 ( 34 (50) 8 (32) 36 (44) 48 (45) 12 (44) Monthly but less than weekly 42 (19) 33 (28) 6 (9) 3 (12) 14 (17) 26 (24) 2 (7) Rarely 12 (6) 8 (7) 3 (4) 1 (4) 6 (7) 4 (4) 2 (7) Never 46 (21) 21 (18) 12 (18) 11 (44) 18 (22) 20 ( (12) 24 (29) 23 (21) 2 (7) Constrains judgement/autonomy 43 (20) 34 (29) 7 (10) 2 (8) 21 (26) 21 (20) 1 (4) Poor format/presentation 39 (18) 21 (18) 14 (21) 3 (12) 20 (24) 16 (15) 3 (11) How useful are CPG to you overall? Of considerable use
(30)
29 (25) 26 (38) 6 (25) 21 (26) 34 (32)
(33)
Of some use 119 (55) 68 (58) 34 (50) 16 (64) 45 (42) 59 (55) 15 (56) Of little or no use 27 (13) 19 (17) 4 (6) 3 (12) 15 (18) 11 (11) 1 (4) Where do you look for CPG? Written texts
(70)
88 (75) 45 (66) 16 (64) 53 (65) 81 (76) 18 (67) Electronic sources
(38)
44 (37) 29 (43) 8 (32) 28 (34) 39 (36) 8 (30) Other sources 40 (19) 21 (18) 16 (24) 3 (12) 13 (16) 21 (20) 6 (22) continued Table 3 Selected questionnaire responses grouped according to professional discipline and hospital type* (continued) 21 (31) 6 (24) 20 (24) 25 (23) 10 (37) Short (2-3 page) summaries 49 (23) 15 (13) 12 (18) 8 (32) 12 (15) 33 (31) 4 (15) Flow chart or algorithm 54 (25) 32 (27) 15 (22) 5 (20) 13 (16) 35 (33) 6 (22) Single-page checklist 29 (13) 9 (8) 14 (21) 5 (20) 12 (15) 13 (12) 4 (15) Which formats do you prefer? Detailed text/manual 14 (6) 5 (4) 8 (12) 1 (4) 5 (6) 4 (4) 5 (19) Short (2-3 page) summaries 21 (10) 11 (9) 5 (7) 15 (20) 2 (2) 17 (16) 2 (7) Flow chart or algorithm 76 (35) 42 (36) 28 (41) 5 (20) 28 (34) 39 (36) 9 (35) Single-page checklist 35 (16) 13 (11) 6 (24) 6 (24) 15 (18) 17 (16) 3 (11) What were the most frequent reasons for your disagreeing with CPG recommendations? CPG out of date 76 (35) 46 (39) 22 (33) 7 (28) 29 (35) 36 (34) 11 (41) Opinion vs. evidence-based 60 (28) 38 (32) 17 (25) 4 (16) 27 (33) 28 (26) 5 (19) Conflicts with accepted practice 34 (16) 16 (14) 13 (19) 3 (12) 8 (10) 20 (19) 6 (22) Past experience not favourable 27 (13) 15 (13) 13 (19) 2 (8) 15 (18) 10 (9) 2 (7) What barriers have you encountered in implementing CPG recommendations? Lack of clinical resources 63 (29) 40 (34) 17 (25) 6 (24) 23 (28) 31 (29) 9 (33)
Insufficient time
51 (24) 20 (17) 21 (30) 10 (40) 16 (19) 28 (26) 7 (26) Conflicts with accepted practice 42 (19) 24 (20) 17 (25) 1 (4) 17 (21) 23 (21) 2 (7) Logistic difficulties 39 (18) 27 (23) 7 (10) 4 (16) 21 (26) 16 (15) 2 (7) How can greater use of CPG be encouraged? Encouragement from senior staff 146 (68) 90 (76) §
(60) §
13 (52) 54 (66) 77 (72) 15 (56) Encouragement from peers 115 (53) 60 (51) 41 (60) 11 (44) 43 (52) 59 (55) 13 (48) Performance review & feedback 97 (45) 47 (40) 36 (53) 13 (52) 33 (40) 53 (50) 11 (41) Administrative directives
35 (16) 9 (8) §
(26) §
7 (28) 12 (15) 18 (17) 5 (19) Linking budgets with CPG use 21 (10) 7 (6) §
(19) §
1 (4) 10 (12) 10 (9) 1 (4) AHP, allied health professional; CME, continuing medical education; CPG, clinical practice guideline. *Numbers in columns may not total that stated in column heading, and percentages may not total 100. This is due to incomplete responses or multiple admissible responses to questions; † significant (P < 0.05) differences between tertiary and general hospital responses; ‡ significant (P <0.05) differences between general and district hospital responses; ¶ significant (P <0.05) differences between nursing and allied health responses; § significant (P <0.05) differences between medical and nursing responses 
Thematic analysis
Of 188 free-text comments, 168 (89%) were identified as expressing barriers to guideline implementation and adherence. These were analysed according to the thematic categories developed by Cabana et al.: 14 (i) awareness of guidelines, (ii) familiarity with guideline content, (iii) agreement with guideline recommendations, (iv) perceived ability to enact guideline recommendations, (v) expected outcomes if guideline recommendations enacted and (vi) motivation to change practice. Of 168 statements, disagreement with either guidelines in general or with specific guidelines accounted for one-third of responses (53; 32%); the majority of these were provided by doctors (42/53; 79%). Poor applicability to individual patients (28) and challenge to clinical autonomy (14) were the reasons most commonly stated. Eight respondents, all doctors, were unconvinced that the use of guidelines would lead to better patient outcomes, and seven respondents perceived a collective lack of motivation to change established practice routines as a major barrier to guideline adoption.
DISCUSSION
The present study was unique because it surveyed a broad cross-section of health professionals working in multiple hospitals about their use of, and attitudes to, CPG. Overall, there were few significant differences between professional groups and between hospital types about the use and value of guidelines. Exceptions related to: (i) higher frequency of use in general hospitals versus other hospital types and (ii) nurses' emphasis on formal awareness-raising of CPG and administrative and budgetary incentives for promoting greater use of CPG.
The results of the present study indicate that most respondents: (i) knew of guidelines being used in their clinical areas, (ii) referred to guidelines at least weekly, (iii) demonstrated welcoming attitudes towards guidelines, (iv) agreed with guideline recommendations in most cases, (v) believed that guidelines were useful in improving quality of care and (vi) regarded non-expert clinicians as most likely to benefit from their use.
Several key factors influencing the extent of guideline uptake were identified, such as: (i) access and availability, (ii) brevity, simplicity and user-friendly formats, (iii) credibility, in terms of evidence base underpinning guideline recommendations and (iv) flexibility in accommodating patient differences and environmental constraints. Similar findings have been reported in surveys performed elsewhere. 10, 15, 16 However, the results of the present study have additional clinical implications.
Implications for practice
More frequent use of guidelines in general hospitals compared to tertiary hospitals may reflect lower levels of familiarity with current best practice in such settings and the need to codify standards of care to offset the lack of availability of subspecialist consultants and trainee registrars in providing care. This interpretation is further strengthened by the majority perception that assisting junior clinicians was a key guideline function. Accordingly, the potential of CPG to improve care may be enhanced if guidelines for common conditions are readily available and actively promoted within general hospitals, particularly as such hospitals account for almost half of all Queensland public hospital admissions.
The reliance on informal discussion with colleagues to raise awareness of existent guidelines, as opposed to formal communications, suggests that guideline uptake is a serendipitous process, particularly for the non-nursing disciplines. In contrast, hospital-wide awareness-raising procedures may ensure that opportunities for staff to familiarize themselves with, and discuss, guideline recommendations are regularly provided. 17 The fact that almost half of respondents noted lack of awareness of relevant guidelines or inability to find them as barriers to their greater use underscores the need for more systematic and transparent methods of guideline dissemination.
In the present survey, hard copy sources such as books and journals were the predominant means for accessing guidelines. In contrast, electronic forms offer advantages of fast retrieval, ease of updating and customization, and ability to incorporate links to other forms of decision support. 18 Given the ubiquity of computers (including mobile laptops and personal digital assistants) in modern clinical environments, more effective use of CPG might be achieved using electronic media.
Irrespective of source, more effort is needed to render guideline format and design more user-friendly, as noted by others. 10, 11 Respondents indicated that checklists, coupled with key recommendation summaries and 'quick reference' visual formats (flowcharts or algorithms), were preferred to detailed texts which, for onequarter of respondents, were the only type of CPG available to them.
Failure to incorporate the latest research evidence, or basing statements on opinion rather than on evidence, were stated as reasons for clinician disagreement with guideline recommendations. This underscores the need for well-researched formulation and grading of guideline recommendations. 19, 20 Equally important is the issue of clinicians' inability to implement guideline recommendations with which they agree. Recent studies have shifted researchers' view of clinician failure to follow guidelines from one of clinician 'ignorance' or 'stubbornness' to one of lack of 'empowerment' or 'self-efficacy.' 14 At least one in five respondents listed insufficient resources, limited time and environmental constraints as factors that prevented enactment of agreed recommendations. Such impediments to best practice need to be defined and openly discussed and addressed in forums that involve both clinicians and hospital managers.
Public endorsement of the value of guidelines on the part of respected senior clinicians or peers is a powerful method for promoting greater adoption of guideline recommendations, 21 as suggested by most of our respondents. Involvement of all members of the health-care team in agreeing to, and collectively operationalizing, guideline recommendations distributes the responsibility and effort of guideline implementation. 22 Despite the possibility of bias in their opinions, respondents were not optimistic about how their colleagues valued guidelines, as noted by others. 10, 16 The reasons why a significant minority of clinicians remain unconvinced about the usefulness of CPG need to be understood. In particular, difficulties perceived by doctors in applying guidelines to the circumstances of individual patients need to be addressed by guideline developers.
Study limitations
Study methods may have biased the results of the present study towards an over-optimistic impression of use and acceptance of CPG in Queensland public hospitals. The response rate of 65% calls into question the representativeness of the views expressed. Moreover, because of the non-random selection of subjects by onsite sponsors, those with an interest or skill in CPG may have been more likely to receive and to complete and return the questionnaire. This might have led to an overestimation of the proportion of clinicians who found CPG to be useful, and the frequency of CPG use. No data were collected on respondents and nonrespondents in determining effects of responder bias. Further, this a self-report survey, not an audit of actual practice, and, as observed elsewhere, 15 claims of CPG use may not accord with clinical actions.
CONCLUSIONS
Limitations notwithstanding, the results of the present study suggest that there is general support for the use of CPG in improving care among clinicians in public hospitals in Queensland. Timely and easy access to credible CPG in a form that clinicians find useful must be enhanced, and environmental barriers to implementing CPG recommendations must be surmounted, if the potential of CPG for improving quality of care is to be fully realized. In addressing these issues, QH has developed a CPG Web site, 9 which is accessible from all computer terminals in Queensland public hospitals, and which features evidence-based CPG that have undergone explicit quality appraisal. Use of these guidelines is being promoted as a strategy for narrowing evidence-practice gaps identified within clinical audits and health outcome plans that have been completed or are underway.
